Pectocarya is a genus of 13 currently accepted taxa in Boraginaceae, subtribe Cryptanthinae. The genus has an amphitropical distribution in the New World, with eight taxa in western North America, seven in South America, and two occurring in both continents. Members of Pectocarya are distinctive in having a bilaterally or radially symmetrical fruit of four strongly divergent nutlets. Taxa within the genus are distinguished largely by the morphology of the nutlets, including shape, size, margin, posture, and variability both within a fruit and/or within a plant. Pectocarya ''anisocarpa'' (Boraginaceae) was previously named and described, but not validly published. Along with taxon-specific nutlet ornamentation, P. ''anisocarpa'' has fruits within a plant that are monomorphic and nutlets within a fruit that are heteromorphic. It is common throughout its range, which in the United States includes the southern half of California, Arizona, and southern Utah to the east. The species' southernmost extent is in northwestern Baja California, Mexico. It is often encountered in mixed populations with congeners, and has been confused historically with P. penicillata and P. linearis var. ferocula in California and Baja California and P. heterocarpa in Arizona and Utah. Here we validly publish the name P. anisocarpa, as well as provide illustrations, an image of the holotype specimen, and a range map of the new taxon. A revised taxonomic key and photographs of the fruits of the North American Pectocarya taxa are also included.
. Section Gruvelia includes only P. pusilla and P. setosa both with opposite basal leaves, radially symmetrical calyces, and calyx lobes that exceed the nutlets at maturity ( Fig. 1-6 ). Members of sect. Pectocarya have alternate basal leaves, bilaterally symmetrical calyces, and calyx lobes that are shorter than the nutlets at maturity. Pectocarya is amphitropically distributed between North America and South America, with two species (P. linearis and P. pusilla) shared between these regions; the remainder of the species are endemic to either North America or South America (Table 1) .
Several morphological features have been used to circumscribe taxa in Pectocarya, and fruit features have been among the most important historically. The three-dimensional shape of the fruit is variable in the genus, with some taxa bearing fruits comprising nutlets in one plane (e.g., P. linearis var. ferocula; Fig. 7-12 ), and others bearing fruits of nutlets not in one plane (e.g., P. recurvata; Fig. 13-15) . Nutlets of Pectocarya, as we are describing them, consist of a central body, with or without marginal wings (thin, membranous tissue that is confluent along nutlet margin), teeth (where membranous tissue forms discrete, incised lobes), and/or hairs or bristles. Ornamentation refers to the morphology of any marginal wings, teeth, or hairs/bristles. Within a fruit, the shape of the nutlet body is taxonomically important, with nutlet body shapes ranging from linear to obovate. Nutlet margins in Pectocarya are generally diversely ornamented with teeth, hairs, uncinate bristles, or expanded wings of tissue; combinations of these features are common. However, these taxonomically important features-fruit planarity, nutlet shape, and nutlet margin ornamentation-can vary weakly to strongly within a species. Subtle variation in these features sometimes occurs within a single plant; in many taxa of Pectocarya, nutlets exhibit a very slight and gradual change in size and ornamentation from the base to the apex of the plant. However, in other taxa there is a strong and discontinuous variation in nutlet morphology within a plant, either between nutlets within a single fruit or between nutlets at the base versus apex of the plant (or both). These latter aspects of nutlet variation are of significant taxonomic importance.
Morphological variability among fruits within an individual is termed here fruit dimorphism. Strong fruit dimorphism, marked by large and discontinuous morphological differences between fruits at the base of the plant and those along the inflorescences, is found in P. heterocarpa and P. peninsularis of North America, and P. dimorpha of South America. Fig. 1-6 . Pectocarya sect. Gruvelia.-1-3. Pectocarya pusilla (Guilliams 995), in face (1), back (2), and side (3) views. Note that one nutlet is missing in this material.-4-6. Pectocarya setosa (Simpson 2372, SDSU 17305), in face (4), back (5), and side (6) views. Scale bar 5 1 mm. All nutlet images were obtained using a Visionary Digital BK Plus Lab System.
Figures 16-19 show basal and cauline fruits of P. heterocarpa. Note the reduced marginal ornamentation of the nutlets in the basal fruits relative to the nutlets in cauline fruits, the common pattern when fruits are dimorphic. Interestingly, this pattern of strongly dissimilar basal and cauline fruits appears to be associated with flowers being either cleistogamous or chasmogamous, respectively (Veno 1979) . Basal fruits derived from cleistogamous flowers are often found buried beneath the soil surface and are easily overlooked. For the majority of Pectocarya taxa, however, fruit monomorphism is the common condition.
Where nutlets within an individual fruit differ, the nutlets are termed heteromorphic. Nutlets that are all alike within a fruit are termed homomorphic. In Pectocarya, when nutlets within a fruit vary, it is generally the lower nutlet closest to the inflorescence axis that differs from the remaining three nutlets. Occasionally, both nutlets toward the inflorescence axis will be less or differently ornamented and smaller, often due in part to a reduced marginal wing. Prior to Veno (1979) , six species were known to possess heteromorphic nutlets: P. heterocarpa, P. peninsularis, P. platycarpa, and P. setosa from North America, and P. dimorpha and P. lateriflora from South America. Figures 20-22 show cauline fruits of P. peninsularis with markedly heteromorphic nutlets. Note that P. platycarpa ( Fig. 23-25 ) was originally described as possessing heteromorphic nutlets (Johnston 1928) , but almost all subsequent state and regional treatments describe it as homomorphic. All other North American Pectocarya taxa, including P. linearis var. ferocula, P. penicillata, and P. recurvata, were described as possessing equal to subequal nutlets, meaning that nutlets are homomorphic (Johnston 1932; Abrams 1951; Kearney and Peebles 1960; Munz 1973 Munz , 1974 .
During her dissertation studies, Veno (1979) discovered an undescribed Pectocarya species from central and southern California, Arizona, southwestern Utah, and Baja California, Mexico. This new taxon, which she referred to as P.
''anisocarpa'', was determined in that study to be tetraploid (n 5 24) and to have diagnostic nutlet ornamentation, monomorphic fruits, and heteromorphic nutlets. The name P. ''anisocarpa'' was never validly published. In preparation for writing the taxonomic treatment for Pectocarya (Boraginaceae) for the Flora of North America North of Mexico, Kelley and Guilliams began evaluating this unpublished species to determine if it warranted taxonomic recognition. After studying Veno's work (1979) , herbarium specimens annotated as P. ''anisocarpa'' by Veno, herbarium records of all Pectocarya taxa at CAS, DS, JEPS, UC, and UCR, and plants in the field (by Kelley in 2012) , it is clear that P. ''anisocarpa'' is morphologically distinct. Here we provide a valid publication of P. ''anisocarpa'', which includes a formal description, an illustration, an image of the holotype specimen, photographs of fruits, a range map, and discussion of morphologically similar congeners. We conclude with a revised taxonomic key for members of the genus in North America.
Pectocarya anisocarpa Veno, sp. nov. (Fig. 26-32 Table 1 . Currently recognized Pectocarya taxa, with information on distribution. Asterisks (**) denote a taxon present in both North America and South America. fruit bilaterally symmetrical, lobes divaricate, 2.6-3.9 mm [3.3 6 0.3 mm] long, shorter than the nutlets. Fruits monomorphic; nutlets generally four per fruit, arranged in two pairs, heteromorphic; nutlet bodies oblanceolate, 1.5-2.5 mm [2.0 6 0.2 mm] long, 0.4-0.75 mm [0.6 6 0.1 mm] broad; nutlet outline oblance-ovate to oblong; nutlets winged; wings ascending to erect (to rarely subinvolute); wings on nutlets toward the inflorescence axis, especially lower, narrow, 0.05-0.25 mm [0.15 6 0.05 mm] wide, margin bearing few, irregularly spaced bristles; wings on nutlets away from the inflorescence axis 0.3-0.75 mm [0.5 6 0.1 mm] wide, margin undulate to shallowly and broadly dentate, generally with uncinate bristles; all nutlets with a distal pectinate fringe of uncinate bristles; gynobase broadpyramidal. Chromosome number n 5 24 (Veno 1979) . Fig. 7-12 . Pectocarya linearis var. ferocula.-7-9. Fruit of homomorphic nutlets (Simpson 25IV96B, SDSU 12126), in face (7), back (8), and side (9) views.-10-12. Fruit of heteromorphic nutlets (Kelley 1974) , in face (10), back (11), and side (12) views. Side view shows nutlets in one plane. Note slightly reduced wings of nutlets toward inflorescence axis. Scale bar 5 1 mm.
Phenology.-Pectocarya anisocarpa usually sprouts with early winter rains in October or November and dies mid-May, with maximal flowering from mid-March through mid-April.
Distribution and ecology.-Pectocarya anisocarpa is common in shrub-grassland ecotonal regions of west central to southern California, and extends somewhat disjunctly into southwestern Utah, western and southern Arizona, and northwestern Baja California, Mexico (Fig. 31) . It is most commonly found in disturbed habitats, desert shrub associations, grasslands, chaparral openings, oak woodlands, roadsides, and washes. It occurs from the relatively mesic inner central California Coast Ranges and western San Joaquin Valley southward to the Mojave and, less commonly, Sonoran deserts at elevations of 90 m (300 ft) to 1500 m (5000 ft). A list of all P. anisocarpa specimens examined, arranged by region, is given in Appendix 1.
Etymology.-The specific epithet anisocarpa, meaning unequal fruits, refers to the heteromorphic nutlets.
DISCUSSION
Pectocarya anisocarpa is a widespread, morphologically distinctive taxon that is most common in central and southern California. Based on a search of herbarium records, it appears to have been first collected in Fallbrook, San Diego County, California, by Marcus E. Jones on 28 Mar 1882. Since then, it has been routinely mistaken for P. penicillata, P. heterocarpa, P. peninsularis, and occasionally P. linearis var. ferocula, and mixed collections of P. anisocarpa and these taxa are common. It was not until taxonomic and cytological analysis of the genus by Veno (1979) that P. anisocarpa was recognized as a distinct taxonomic entity. It was first afforded published recognition in Volume 4 of the Intermountain Flora as ''Pectocarya sp.'' (Cronquist et al. 1984) .
Pectocarya anisocarpa is a member of the Pectocarya penicillata Group (sensu Veno 1979), which also includes P. heterocarpa, P. penicillata, and P. peninsularis. It can be distinguished from these congeners using a combination of morphological features. Pectocarya anisocarpa is morphologically and ecologically most similar to P. penicillata, so not surprisingly, it is this taxon with which P. anisocarpa has been most often confused. Both species have nutlets with a dense, pectinate fringe of uncinate bristles distally (Fig. 33-35 ). Pectocarya anisocarpa differs in having heteromorphic nutlets, while P. penicillata possesses homomorphic nutlets. In addition, the nutlet wings of P. penicillata are bilobed and generally without teeth or bristles proximally. In contrast, in P. anisocarpa the nutlet wings on the pair of nutlets away from the inflorescence axis generally have an undulate margin with regularly spaced uncinate bristles proximally. Nutlets of P. anisocarpa towards the inflorescence axis have a reduced nutlet wing and fewer bristles and may bear a resemblance to the nutlets of P. penicillata.
In parts of its range, P. anisocarpa has been confused with P. heterocarpa and less frequently with P. peninsularis. It appears that all herbarium records of P. heterocarpa from the inner central California Coast Range region are misidentifications of P. anisocarpa. These three species may be confused, as all have cauline fruits with heteromorphic nutlets. Pectocarya heterocarpa, however, is easily distinguished from all congeners, including P. anisocarpa, by the presence of three unique features of the cauline fruits: biplanar pairs of nutlets, partial adnation of the pedicel to the lower nutlet toward the inflorescence axis, and resulting deformation of the lower (14), and side (15) views. Side view shows nutlets not in one plane. Scale bar 5 1 mm. VOLUME 31, NUMBER 1 Pectocarya anisocarpathree calyx lobes (Johnston 1939; Fig. 16-19) . Pectocarya peninsularis differs in possessing the largest corolla diameter of any Pectocarya species, 3-3.5 mm early in anthesis diminishing to 1.5 mm at the end of the period, while the remaining congeners, including P. anisocarpa, have corolla diameters from 1 to 1.5 mm diminishing to 0.5 mm. Additionally, both P. heterocarpa and P. peninsularis have dimorphic fruits, while P. anisocarpa has monomorphic fruits. Pectocarya anisocarpa has been also misidentified as P. linearis var. ferocula, a member of the Pectocarya recurvata Group (sensu Veno 1979) . Their ranges overlap considerably in California and they are often found growing together. Pectocarya anisocarpa can readily be distinguished from P. linearis var. ferocula, however, as nutlets of the former are broadly winged, with the wing margin subentire to undulate. Nutlets of P. linearis var. ferocula bear obvious teeth, arising directly from the nutlet body or from a narrow wing (Fig. 7-12 ). Note that Johnston (1932) originally described P. linearis var. ferocula as having homomorphic nutlets, a view that was adopted in all subsequent taxonomic treatments. Veno (1979) observed that nutlets of P. linearis var. ferocula may be slightly heteromorphic, but did not include this character state in her key. Heteromorphic nutlets in P. linearis var. ferocula were often observed by Kelley during fieldwork, and Guilliams has occasionally observed this fruit feature during herbarium study. When nutlets are heteromorphic, it is often because the teeth (and narrow wing, if present) on the nutlets toward the inflorescence axis are angled inward, obscuring the central region of the nutlet body, while the teeth (and narrow wing, if present) on the nutlets away from the inflorescence axis are angled outward. This previously unreported nutlet heteromorphism may be the source of confusion for these two sympatric taxa. Our revised key (below) incorporates the observations that both P. linearis var. ferocula and P. platycarpa may have heteromorphic or homomorphic nutlets. An investigation of chromosome numbers in Pectocarya by Veno (1979) showed that P. anisocarpa is a tetraploid, n 5 24. Based upon geographic range and morphological intermediacy, Veno (1979) hypothesized that P. anisocarpa may be an allopolyploid derived from hybridization between the ancestors of the diploids P. penicillata and P. heterocarpa (followed by genome duplication). A molecular phylogenetic study is underway to evaluate this hypothesis (Guilliams et al., in prep) .
Below is a revised taxonomic key for Pectocarya in North America reflecting the addition of P. anisocarpa and recent changes in our understanding of the genus. This key has been adapted from the treatment of the genus in the second edition of the Jepson Manual (Kelley 2012 ) and Veno's dissertation (1979 
